
Figure S.1: The plasmid maps showing the genetic circuit of the Sender and Pulse generator

Figure S.2: The Lux hybrid promoter containing the cI operator site cI OR1.

promoter with a CI OR1 operator site inserted at the +1 transcription start (Figure S.2). It
contains a chloramphenicol marker and a ColE1 replication origin. This plasmid has T0 ter-
minator after Cm(r) gene. pPSSUB-101-mut4 is a variant of pPSSUB-101 with a single base
C → A mutation in the 4th base of OR1 to reduce repressor/operator affinity.

S.3 Experiments

S.3.3 Liquid Phase Experiments Sample FACS data

Figure S.3 reports typical FACS population statistics of the pulse response (140 nM AHL in-
duction on pLTSUB-202-RBSH/pPSSUB-101-mut4 is shown). The histograms reveal that the
distribution of GFP intensities was relatively tight during the pulse rise, while the distribution
was wider during the pulse falling phase.

S.3.3 Solid Phase Experiments

Figure S.4 shows the time series fluorescence of individual pulse generating cells on the M9 agar
slide at four different positions from the senders. On average, for each position there were 345
cells in the field of view in the beginning and 525 cells at the end. For position 1, 67.5% of
the cells exhibited a detectable pulse; for position 2, 19.8% of the cells; for position 3, 4.9% of
the cells; for position 4, 1.3% of the cells; for position 5, 0.0% of the cells. There were wide
variations in the amplitudes of the pulses among the different cells. The variations were greater
in the solid phase than in the liquid phase experiments, likely due to the increased heterogeneity
in the environmental conditions. Specifically, the noise in the diffusion of AHL molecules likely
plays a significant role in the variations, as well as differences in nutrient conditions.

A time-lapse movie of the pulse generator at cropped portions from each of the five different
positions is available at http://www.ee.princeton.edu/~rweiss/pulse-gen/Send-01-pos1-5.avi
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